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(57)Abstract: 




PROBLEM TO BE SOLVED: To provide a method of 
manufacturing a printed wiring board by which the conductor 
jsections for via holes of an inner layer and via holes formed in an 
I insulating layer on the outside of the inner layer can be aligned with 
leach other with high accuracy. 

"SOLUTION: An insulating layer 27 is formed on the outside of a 
conductor layer having first reference marks 24 and first bottom 
lands 23 for via holes, and a conductor layer 26 is formed on the 
outside of the insulating layer 27. Then holes 215 are formed in the 
conductor layer 26 at the positions corresponding to the first 
reference marks 24 and other holes 218 are formed in insulating 
layer 27 for exposing the marks 24. In addition, first via holes 217 
are formed in the insulating layer 27 for exposing the first bottom 
lands 23 by laser beam machining by using the first reference marks 
24 exposed through the holes 218 as the positioning references, and 
i* plated layers 219 are formed. Finally, circuits, conductor sections for 
.■g second via holes, and second reference marks 224 are formed by 
selectively removing the conductor layer 26 and plated layer 219. 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the manufacture approach of the 
multilayer printed wiring board which forms the Bahia hall by the conformal mask method using 
a copper foil laminating also especially in it about the manufacture approach of a printed wired 
board about the technique of manufacturing a multilayer printed wiring board by the build up 
method. 
[0002] 

[Description of the Prior Art] In recent years, according to progress of small-and-light-izing of 
electronic equipment centering on information communication equipment, such as a cellular 
phone and a personal computer, and advanced features, the method of construction called the 
build up method has spread quickly as one of the manufacturing technologies of a multilayer 
printed wiring board. There is the conformal mask method for using a laser beam machine for 
the Bahia hall formation of a multilayer printed wiring board among these build up methods. 
[0003] This conformal mask method forms the Bahia hall in the core material in which inner 
layer patterns, such as a bottom land, were prepared by carrying out the laminating of the copper 
foil and prepreg used as an outer layer, removing some copper of this copper foil according to 
the location of the bottom land which exists at core material, irradiating laser to that part and 
removing resin. The part which removes the copper foil of this part that carries out laser beam 
machining covers the resist for leather mask formation, lays the film for leather masks which 
carries out marking to the part equivalent to a bottom land location, exposes and develops the 
resist for leather mask formation, and is made. That is, if alignment of this film for leather masks 
is not carried out so that there may not be a location of a bottom land and gap, the Bahia hall 
formation by laser cannot be performed. 

[0004] Generally the alignment of the film for leather masks in this conformal mask method 
forms a through hole in what carried out the laminating of copper foil, prepreg, and the core 
material with an elevated-temperature press, and is ********** on the basis of that through hole. 
Moreover, the through hole formed in an alignment sake is performed by NC hole dawn 
processing machine by preparing many holes separately etc. on the basis of the hole which the 
POZA hole processing machine of X-ray picture mode of processing was used, or broke with the 
POZA hole processing machine. 

[0005] Here, a concrete procedure is explained about the build up method for performing laser 
beam machining by the conformal mask method currently performed conventionally, referring to 
drawing 3 (A) - (D) and drawing 4 (E) - (I). 

[0006] First, as shown in drawing 3 (A) and (B), the core material 5 in which the criteria land 4 
which remained copper in the bottom land 3 and circle configuration the inner layer pattern 2 and 
for the Bahia halls in the copper foil by which the laminating was carried out to the glass epoxy 
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material (layer insulation material) 1 was formed is prepared by etching. And the laminating of 
copper foil 6 and the prepreg 7 is carried out to this core material 5 by elevated-temperature 
press forming. 

[0007] Next, a through hole 8 is formed in criteria land 4 location with a POZA hole processing 
machine by checking the X-ray picture which can penetrate copper foil 6 and can detect the 
criteria land 4 (refer to drawing 3 (C)). And it lays on the resist 9 for leather mask formation, 
irradiating the transmitted light on the film 12 for leather masks with which covers the resist 9 
for leather mask formation to the front face, and the positioning section 10 and the Bahia hall 
formation section 1 1 are formed at a through hole 8, and checking with CCD camera 13, as 
shown in drawing 3 (D). 

[0008] Then, a development is carried out and the through hole formation section 18 and the 
Bahia hall formation section 1 1 1 are formed for the resist 12 for leather mask formation by 
exposure and performing etching processing of copper (refer to drawing 4 (E)). The Bahia hall 
14 is formed by removing the resin of the Bahia hall formation section 1 1 1 with a laser beam 
machine (refer to drawing 4 (F)). 

[0009] The coppering layer 15 by DESUMIA processing and plating processing is formed 
following such hole processing (refer to drawing 4 (G)). And the film 17 for patterns which 
covers the etching resist 16 for formation of a circuit to the front face shortly, and forms a circuit 
in it is laid. 

[0010] Furthermore, predetermined circuit formation is performed by performing exposure of 
etching resist 16, and a development and performing etching processing of copper (refer to 
drawing 4 (H) and (I)). Thus, by making the formed multilayer board into the core material 5, the 
procedure explained by above-mentioned drawing 3 (A) - (D) and drawing 4 (E) - (I) is repeated, 
and a multilayer printed wiring board is formed. 
[0011] 

[Problem(s) to be Solved by the Invention] By the conformal mask method in this former, as the 
above-mentioned explanation, when a laminating is carried out, the direct check of the location 
of the core material in a inner layer side cannot be carried out by existence of copper foil. 
Therefore, a through hole is formed in a criteria land part as an approach of checking the location 
of the core material, using an X-ray picture. Although the check of the criteria land by this X-ray 
picture processing can be performed in a certain amount of precision, since the image with which 
an X-ray is checked by penetrating copper foil is used, the location of the through hole for 
positioning obtained may shift a little. Therefore, it is difficult to carry out ****** arrangement 
of the film for leather masks precisely to the bottom land of core material, and the present 
condition is that the technique in which the alignment of the film for leather masks is possible is 
demanded in a higher precision. 

[0012] Moreover, when forming a separate pattern for every one side of both sides of core 
material, i.e., core material, it is necessary to prepare many through holes further for alignment. 
In this case, since POZA hole processing or NC hole dawn processing increases, it becomes 
complicated like a manufacture line, and a through hole must be formed in a location which is 
different whenever it carries out a laminating, the area which the through hole in a printed wired 
board occupies becomes large, and it cannot be said as a thing desirable as the manufacture 
approach of a multilayer printed wiring board that densification is made indispensable. 
[0013] therefore, the main purposes of this invention - objects for the Bahia halls, such as a 
bottom land of a inner layer, ~ a conductor ~ it is in offering the manufacture approach of a 
printed wired board that alignment of the section and the Bahia hall formed in insulating layers, 
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such as a resin layer of the outer layer, can be performed with high precision. 
[0014] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, in the 
manufacture approach of the multilayer printed wiring board by the build up method which used 
copper foil and prepreg, the laminating of copper foil and the prepreg is carried out to both sides 
of core material in which the 1st reference mark and bottom land were prepared by elevated- 
temperature press forming, a through hole is formed, and the resist for leather mask formation is 
covered with the desirable mode of this invention to the front face. The transmitted light which 
penetrated the above-mentioned through hole for the film for leather masks with which the 
positioning section, the location hole dawn section, and the Bahia hall formation section were 
prepared is detected, it positions by carrying out alignment to the positioning section of the film 
for leather mask formation, and lays on the resist for leather mask formation, and a development 
is carried out and etching removes the copper of exposure and the copper foil corresponding to 
the location hole dawn section and the Bahia hall formation section for the resist for leather mask 
formation. Next, the resin section is removed so that the 1st reference mark which has on a core 
resin which covers the location hole dawn section by laser processing can check enough. The 1st 
reference mark which it has on a core is checked by the reflected light, and the Bahia hall to the 
bottom land top of a core is formed for the 1st reference mark by laser processing as criteria of 
alignment. Form a coppering layer and the etching resist for forming a circuit in the front face is 
further covered with plating processing. The reference mark formation section for forming the 
positioning section and the 2nd reference mark, The film for patterns with which the bottom land 
formation section and the circuit formation section were prepared Position by carrying out 
alignment to the above-mentioned positioning section by detection of the transmitted light which 
penetrated the above-mentioned through hole, and lay on etching resist, and expose and the 
development of the etching resist is carried out. Formation of a bottom land, a circuit, and the 
2nd reference mark shall be carried out by etching, and a multilayer printed wiring board shall be 
formed by repeating the above-mentioned process by making into core material the multilayer 
board with which this 2nd reference mark was prepared. 

[0015] According to this invention, the part which can recognize the reflected light is formed by 
removing wrap resin for the 1st reference mark by laser processing. And alignment for laser 
processing is performed into this part on the basis of the 1st reference mark by irradiating the 
reflected light. Therefore, compared with the case where the through hole which should serve as 
criteria by X-ray picture processing forms, the alignment of core material and the Bahia hall 
becomes possible in a very high precision. 

[0016] And since the thing of an area smaller than the 1st reference mark will be formed and a 
laminating will be further repeated using this 2nd reference mark while being in the location 
corresponding to the 1st reference mark in case the 2nd reference mark is formed on the 1st 
reference mark (i.e., an outer layer side), it can position repeatedly in a very high precision. 
Since formation of such a reference mark will prepare the reference mark which is the same 
location in the direction of a flat surface of core material, and can detect the reflected light on the 
same point of the location one by one, it can be positioned in a precision high for whether your 
being Haruka compared with positioning by preparing the through hole of criteria in two or more 
locations like before. It makes it possible to manufacture a multilayer printed wiring board, 
positioning the more separate case where a laminating is performed carrying out circuit 
formation, in a high precision to both sides of core material, so that the laminating total of this 
increases. 
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[0017] according to [ based on the above knowledge ] this invention in this invention - at least ~ 
the 1st reference mark and the object for the 1st Bahia hall - a conductor -- with the process 
which forms the 1st insulating layer in the outside of the 1st conductor layer which has the 
section To the process which forms the 2nd conductor layer in the outside of said 1st insulating 
layer, and said 2nd conductor layer the location equivalent to said 1st reference mark ~ the 1st 
hole - forming ~ said object for the 1st Bahia hall - a conductor ~ with the process which 
forms the 2nd hole in the location equivalent to the section, and the process which forms the 3rd 
hole which exposes said 1st reference mark to said 1st insulating layer as the criteria of 
positioning of said 1st reference mark exposed to said 3rd hole ~ said 1st insulating layer ~ said 
object for the 1st Bahia hall - a conductor - the manufacture approach of the printed wired 
board characterized by having the process which forms the 1st Bahia hall which exposes the 
section by laser beam machining is offered. 

[0018] the process which forms the 1st deposit by plating processing preferably after forming 
said 1st Bahia hall, and said the 2nd conductor layer and said 1st deposit -- alternative - 
removing - at least ~ the 1st circuit and the object for the 2nd Bahia hall -- a conductor ~ it has 
further the process which forms the section and the 2nd reference mark. 
[0019] moreover -- desirable -- said -- at least -- the 1st circuit and the object for the 2nd Bahia 
hall - a conductor -- with the process which forms the 2nd insulating layer in the outside of said 
2nd conductor layer which has the section and the 2nd reference mark To the process which 
forms the 3rd conductor layer in the outside of said 2nd insulating layer, and said 3rd conductor 
layer the location equivalent to said 2nd reference mark - the 4th hole -- forming -- said object 
for the 2nd Bahia hall - a conductor - with the process which forms the 5th hole in the location 
equivalent to the section, and the process which forms the 6th hole which exposes said 2nd 
reference mark to said 2nd insulating layer as the criteria of positioning of said 2nd reference 
mark exposed to said 6th hole -- said 2nd insulating layer - said object for the 2nd Bahia hall -- a 
conductor - it has further the process which forms the 2nd Bahia hall which exposes the section 
by laser beam machining. 

[0020] Moreover, said 2nd reference mark prepares in the location corresponding to said 1st 
reference mark in piles with said 1st reference mark preferably. 

[0021] Moreover, the area of said 2nd reference mark is smaller than the area of said 1st 
reference mark preferably. 

[0022] Moreover, according to this invention, it is the manufacture approach of the multilayer 
printed wiring board by the build up method using a copper foil laminating. Stick prepreg and 
copper foil to both sides of the inner layer core material which prepared the 1st reference mark 
by pressure with an elevated-temperature press, and expose and the development of the resist for 
leather mask formation is carried out. Etching removes the copper of the copper foil 
corresponding to the location hole dawn section and the Bahia hall formation section. The resin 
section is removed by laser processing so that the reference mark which it has on inner layer core 
material can be checked. Expose a reference mark and the Bahia hall is formed by laser beam 
machining by making the reference mark into the positioning section. A coppering layer is 
formed by plating processing, further, the etching resist for forming a circuit in that front face is 
covered, the 2nd reference mark is formed with circuit formation, and the manufacture approach 
of the printed wired board characterized by repeating this process after that is offered. 
[0023] 

[Embodiment of the Invention] Hereafter, the gestalt of desirable operation of this invention is 
explained. Drawing 1 (A) - (D) and drawing 2 (E) - (I) shows the procedure of the production 
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process concerning the gestalt of 1 operation of this invention in order of a process with outline 
drawing of longitudinal section. 

[0024] First, as shown in drawing 1 (A), the core material 25 in which the 1st criteria land 24 and 
the criteria land 28 for penetration which remained copper in the inner layer pattern 22, the 
bottom land 23 for the Bahia halls, and the circle configuration in the copper foil by which the 
laminating was carried out to the polyimide material (BNby Mitsui Chemicals, Inc.300C) 21 
were prepared is prepared by etching. This 1st criteria land 24 is a thing in the condition that 
copper foil is phi0.20mm and of having removed circularly, and this circular hole is used as a 
location hole of alignment. 

[0025] Next, as shown in drawing 1 (A) and (B), the laminating of copper foil 26 (Koga circuit 
GTS-STD18 urn) and the prepreg 27 (BN300 by Mitsui Chemicals, Inc. P) is carried out to this 
core material 25 by elevated-temperature press forming. An elevated-temperature press puts and 
carries out heat compression press forming of it with an SUS plate. 

[0026] Next, a through hole 29 is formed in criteria land 28 part with a POZA hole processing 
machine using the X-ray picture which can penetrate copper foil 26 and can detect the criteria 
land 28 (refer to drawing 1 (C)). As shown in drawing 1 (D), although the laminating was carried 
out, the resist 210 (Asahi Chemical make 2536) for leather mask formation was covered all over 
the front face after that. This resist 210 for leather mask formation is a resist of the ultraviolet 
curing mold called a dry film, and is covered by carrying out thermocompression bonding. Then, 
it laid on the resist 210 for leather mask formation, having irradiated the transmitted light to the 
through hole 29, and checking the film 214 for leather masks with which the positioning section 
21 1, the location hole dawn section 212, and the Bahia hall formation section 213 were formed 
with CCD camera 222. The Bahia hall formation section 213 is formed in a film 214 so that it 
may be equivalent to the location of the bottom land 23 established in the core material 25. 
[0027] Thus, after laying the film 214 for leather masks, the resist 210 for leather mask 
formation was exposed and (Adtec ACP600C) developed, and the etching reagent of a ferric- 
chloride system removed the copper foil 26 corresponding to the location hole dawn section 212 
and the Bahia hall formation section 213. And if the resist 210 for leather mask formation which 
remains is exfoliated, as shown in drawing 2 (E), the location hole dawn section mask 215 and 
the Bahia hall formation section mask 216 will be obtained. 

[0028] then, as shown in drawing 2 (F), a location hole 218 is formed by irradiating carbon 
dioxide laser (Mitsubishi Electric: - MEL605 GTX-II laser-processing condition: - output 
5600v, the frequency of 100Hz, pulse width sec of 8micro, and the object for diameter 
processing of macrostomia) to the part which the resin 27 corresponding to this location hole 
dawn section mask 215 exposed, and removing resin 27 to it. 218 isphi8mm of location holes in 
this case. 

[0029] the reference mark 24 on the core exposed by the above-mentioned processing was 
checked with CCD camera 223 by the reflected light, and the Bahia hall 217 was formed for this 
reference mark 24 as criteria of alignment by carbon dioxide laser (Mitsubishi Electric: ~ 
MEL605 GTX-II laser-processing condition: - output 5600v, the frequency of 100Hz, and pulse 
width sec of 6micro). 217 isphiO.lmm of this Bahia hall. 

[0030] And in order to remove the smear in the hole 217 formed by the exposure of carbon 
dioxide laser, and 218, as it was immersed in a potassium permanganate solution, DESUMIA 
processing was performed and it was shown in drawing 2 (G) after that, the coppering layer 219 
of predetermined thickness was formed by carrying out non-electrolytic copper plating 
processing and electrolytic plating processing. Before this electroless deposition processing, self- 
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possessed processing of the palladium used as the deposit nucleus of the electroless deposition 
called the so-called KYATA rise processing is performed. The conditions of non-electrolytic 
copper plating processing are immersed in the solution of a copper sulfate and 5 hydrate 3 g/L, 
sodium-hydroxide 5 g/L, and formaldehyde 9 g/L for 20 minutes, and, subsequently electrolytic 
plating processing conditions perform plating processing for 60 minutes with the current density 
of 1.5 A/dm2 among copper-sulfate 50 g/L, and 220g of sulfuric acids and L solution. 
[0031] Next, as shown in drawing 2 (H), the etching resist 220 for forming a circuit in that to 
which this plating processing was performed was covered. This etching resist 220 used the same 
thing as the resist 210 for leather mask formation. The film 221 for patterns with which the 
positioning section 21 1, the 2nd reference mark formation section 212, the bottom land 
formation section 230, and the circuit formation section 231 are formed in that with which this 
etching resist 220 was covered was laid. This 2nd reference mark formation section 212 is a 
location equivalent to the 1st reference mark 24. By irradiating light towards a through hole 29 
and detecting the transmitted light with CCD camera 223, the alignment of this film 221 for 
patterns moved the film 221, and was performed so that the positioning section 21 1 of the film 
221 for patterns might lap with a through hole 29 precisely. 

[0032] Thus, after laying the film 221 for patterns, as shown in drawing 2 (I), etching resist 220 
was exposed and developed and the etching reagent of a ferric-chloride system performed 
formation of the 2nd reference mark 224, the bottom land 232, and a circuit 233. 
[0033] Like the core material 25 shown in drawing 1 (A), the multilayer board with which the 
second criteria land 224 was formed as mentioned above repeated the process to above- 
mentioned drawing 2 (A) - (D) and drawing 3 (E) - (I), and manufactured the multilayer printed 
wiring board. 

[0034] With the multilayer printed wiring board obtained by the manufacture approach shown 
with this operation gestalt, most gaps of the Bahia hall 217 by the bottom land 23 and laser beam 
machining of hole dawn were able to form the Bahia hall 217 in a very high location precision, 
without being generated. 
[0035] 

[Effect of the Invention] according to this invention ~ objects for the Bahia halls, such as a 
bottom land of a inner layer, - a conductor - the manufacture approach of a printed wired board 
that alignment of the section and the Bahia hall formed in insulating layers, such as a resin layer 
of the outer layer, can be performed with high precision is offered. 



CLAIMS 



[Claim(s)] 

[Claim 1] at least ~ the 1st reference mark and the object for the 1st Bahia hall ~ a conductor ~ 
with the process which forms the 1st insulating layer in the outside of the 1st conductor layer 
which has the section To the process which forms the 2nd conductor layer in the outside of said 
1st insulating layer, and said 2nd conductor layer the location equivalent to said 1st reference 
mark - the 1st hole - forming - said object for the 1st Bahia hall ~ a conductor - with the 
process which forms the 2nd hole in the location equivalent to the section, and the process which 
forms the 3rd hole which exposes said 1st reference mark to said 1st insulating layer as the 
criteria of positioning of said 1st reference mark exposed to said 3rd hole ~ said 1st insulating 
layer ~ said object for the 1st Bahia hall ~ a conductor - the manufacture approach of the 
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printed wired board characterized by having the process which forms the 1 st Bahia hall which 
exposes the section by laser beam machining. 

[Claim 2] the process which forms the 1st deposit by plating processing after forming said 1st 
Bahia hall, and said the 2nd conductor layer and said 1st deposit - alternative ~ removing ~ at 
least ~ the 1st circuit and the object for the 2nd Bahia hall a conductor ~ the manufacture 
approach of the printed wired board according to claim 1 characterized by having further the 
process which forms the section and the 2nd reference mark. 

[Claim 3] said -- at least -- the 1st circuit and the object for the 2nd Bahia hall -- a conductor - 
with the process which forms the 2nd insulating layer in the outside of said 2nd conductor layer 
which has the section and the 2nd reference mark To the process which forms the 3rd conductor 
layer in the outside of said 2nd insulating layer, and said 3rd conductor layer the location 
equivalent to said 2nd reference mark - the 4th hole — forming ~ said object for the 2nd Bahia 
hall « a conductor -- with the process which forms the 5th hole in the location equivalent to the 
section, and the process which forms the 6th hole which exposes said 2nd reference mark to said 
2nd insulating layer as the criteria of positioning of said 2nd reference mark exposed to said 6th 
hole -- said 2nd insulating layer - said object for the 2nd Bahia hall ~ a conductor ~ with the 
process which forms the 2nd Bahia hall which exposes the section by laser beam machining The 
manufacture approach of the printed wired board according to claim 2 characterized by preparing 
for a pan. 

[Claim 4] Said 2nd reference mark is the manufacture approach of the printed wired board 
according to claim 3 characterized by preparing in the location corresponding to said 1st 
reference mark in piles with said 1st reference mark. 

[Claim 5] The area of said 2nd reference mark is the manufacture approach of the printed wired 
board according to claim 4 characterized by being smaller than the area of said 1st reference 
mark. 

[Claim 6] It is the manufacture approach of the multilayer printed wiring board by the build up 
method using a copper foil laminating. Stick prepreg and copper foil to both sides of the inner 
layer core material which prepared the 1st reference mark by pressure with an elevated- 
temperature press, and expose and the development of the resist for leather mask formation is 
carried out. Etching removes the copper of the copper foil corresponding to the location hole 
dawn section and the Bahia hall formation section. The resin section is removed by laser 
processing so that the reference mark which it has on inner layer core material can be checked. 
Expose a reference mark and the Bahia hall is formed by laser beam machining by making the 
reference mark into the positioning section. The manufacture approach of the printed wired 
board characterized by forming a coppering layer, covering the etching resist for forming a 
circuit in that front face further, forming the 2nd reference mark with circuit formation, and 
repeating this process after that by plating processing. 
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